We have developed a new solid phase enzyme immunoassay (EIA) for detec tion of anti-phospholipid antibodies in sera and platelet eluates from patients with idiopathic thrombocytopenic purpura (ITP). Antibodies against cardiolipin (CAR), phosphatidylinositol (PI) and phosphatidylserine (PS), not against phos phatidylcholine (PC), phosphatidylethanolamine (PE), phosphatidic acid (PA) and sphyngomyelin (SM) were frequently found in the ITP patients' sera. Among 69 ITP patients examined, IgG class antibodies against CAR, PI and PS were de tected in 12, 10 and 9 patients and IgM class antibodies in 16, 18 and 13 patients, respectively.
Introduction
ITP has been defined to be an autoimmune disease characterized by the destruction of platelets due to autoantibodies reactive with the platelet membranes , but the auto antibodies are not well characterized yet.1-4 With the development of immunological methodology for detection of antibodies on platelet membrane, increased levels of platelet-associated IgG (PAIgG) can be demonstrated on platelets from almost all pa tients with ITP. The autoantibodies reactive with platelet glycoprotein Ib (GPIb), a receptor of von Willebrand factor playing an important role in platelet adhesion to vessel wall, or glycoprotein IIb/IIIa (GPIIb/IIIa), a receptor of fibrinogen indispensable for platelet aggregation, were first recognized by Woods et al. in sera of patients with chronic ITP.5, 6 The incidence of autoantibodies reactive with these major glycoproteins appears to be low, although some patients possessed both anti-GPIb and GPIIb/IIIa antibodies.'
It has been also demonstrated that radiolabelled splenic IgG from chronic ITP patients bound to multiple platelet proteins. 8 The results were expressed as OD ratio according to the following formula:
OD ratio=OD495 of patients sera wells/M ean OD495 of normal sera wells Results (1) Anti-phospholipid antibodies in sera.
The titers of anti-phospholipid antibodies were expressed by OD ratio. OD ratio Sera from patients or normal controls were incubated with each sonicated phospholipids-CAR, PI, PS, PC, PE, PA and SM-in microtiter wells. Then goat peroxidase-labelled anti-human IgG was added. Using o-phenylenediamine as substrate, the optical absorbance was measured at 495nm.
The OD ratio (OD495 of patients sera wells/ mean OD495 of normal sera wells) of 3SD above the normal mean of 15 controls was shown by the dotted lines. By the closed circles, the titers of IgG class antibodies against CAR, PI and PS in patients' sera were expressed as OD ratio. The antibodies against the other phos pholipids were not detected. The left column: the titers of anti-CAR antibodies, the middle: anti-PI antibodies and the right: anti-PS anti bodies in sera from patients with ITP.
of 3SD above the normal mean of 15 controls was judged as positive. There were no elevation of OD ratio of patients' sera when PC, PE, PA and SM were used as antigens.
On the other hand, anti-CAR, anti-PI and anti-PS antibodies were frequently demon strated in sera from patients with chronic ITP. Out of 69 cases IgG class antibodies against CAR, PI, PS were detected in 12, 10 and 9 cases, respectively ( Sera from patients or normal controls were incubated with each sonicated phospholipids-CAR, PI, PS, PC, PE, PA and SM-in microtiter wells. Then goat peroxidase-labelled anti-human IgM was added. Using o-phenylenediamine as substrate, the optical absorbance measured at 495 run. The OD ratio (0D495 of patients sera wells/ mean OD495 of normal sera wells) of 3SD above the normal mean of 15 controls was shown by the dotted lines. By the closed circles, the titers of IgM class antibodies against CAR, PI and PS in patients' sera were expressed as OD ratio. The antibodies against the other phos pholipids were not detected. The left column: the titers of anti-CAR antibodies, the middle: anti-PI antibodies and the right: anti-PS anti bodies in sera from patients with ITP. (2) Anti-phospholipid antibodies in platelet eluates.
The elution of antibodies from platelets of patients with ITP and normal individuals was performed and anti-phospholipid antibodies were investigated in platelet eluates.
In contrast to the results of sera, antibodies against CAR, PI and PS were less frequently found in platelet eluates. IgG class antibodies against CAR, PI and PS were found in 4, 13 and 5 cases, respectively (Fig. 5 ). IgG class: the upper column, IgM class: the lower column. Table 1 The Effect of Prednisolone Administration on the Titers of IgG/IgM Class Anti-phospholipid Antibodies in Platelet Eluates and the Platelet Counts in Case (A)
The titers of anti-phospholipid antibodies were expressed by OD ratio.
The effect of splenectomy on the titers of anti-phospholipid antibodies and platelet counts was examined in four patients, Case (C), (D), (E) and (F) ( Table 2) . In all patients, the titers of anti-phospholipid antibodies in platelet eluates did not decrease after splenectomy in spite of marked improvement of thrombocytopenia. Table 4 . But one case (case I) with BFP did not show the anti-phos pholipid antibodies. BFP was observed when the patient was first diagnosed as ITP in 1981, but soon became negative after prednisolone therapy in this case. The assay for anti-phospholipid antibodies was performed while treated by prednisolone.
It is important to note that patients with high titers of antibodies against all of CAR, PI and PS presented unique clinical features.
Case (A) with the highest titers of anti-phospholipid antibodies-the titers of anti -CAR 5.3, anti-PI 4.9, anti-PS 3.7 as mentioned already, was a 69-year-old female suffer ing from Takayasu's disease. Case (B) was a 56-year-old male with deep vein throm bosis from the left brachial vein to the subclavian vein, who revealed the second highest titers of anti-phospholipid antibodies-anti-CAR 3.0, anti-PI 3.0 and anti-PS 3.0. Case (C) was a 34-year-old male with lupus anticoagulant. His titers of anti-phospholipid antibodies against CAR, PI and PS were 2.0, 1.5 and 2.9, respectively ( Table 5 ). The 
